Human T-cell leukemia virus type 1 (HTLV-1) spreads primarily by cell-to-cell transmission. Therefore, HTLV-1 promotes the proliferation of infected cells to facilitate transmission. In HTLV-1 infected individuals, the provirus is present mainly in effector/memory T cells and Foxp3+ T cells. Recent study suggests that this immunophenotype is acquired by infected cells through the function of HTLV-1 bZIP factor (HBZ). Tax, which is encoded by the plus strand, is critical for viral replication and de novo infection, while HBZ, encoded by the minus strand, is important for proliferation of infected cells. Importantly, HBZ and Tax have opposing functions in most transcription pathways. HBZ and Tax cooperate in elaborate ways to permit viral replication, proliferation of infected cells and propagation of the virus.
Introduction
Transmission of human T-cell leukemia virus type 1 (HTLV-1) is confined to three routes; mother-to-infant, sexual parenteral transmission, and blood transfusion/needle sharing [1] . A striking feature of this virus is that HTLV-1 is transmitted primarily in a cell-to-cell fashion, and infectivity of free virions is very poor. In contrast, another human retrovirus, human immunodeficiency virus (HIV), transmits by both cell-free and cell-to-cell contact. The transmission of HTLV-1 requires living infected cells in breast milk, semen and blood products. To facilitate its transmission, this virus increases the number of infected cells in vivo by stimulating their proliferation.
for mother-to-infant transmission, it has been reported that infants have higher chances of getting infected from mothers with higher proviral loads [16] .
Transmission of HTLV-1
HTLV-1 can be transmitted by breast-feeding, sexual contact and blood transfusion. 
Clonal proliferation of HTLV-1 infected cells
After infection, HTLV-1 spreads by cell-to-cell infection and DC mediated infection.
This de novo infection of cells is thought to form a pool of infected cells at an early phase of infection. In an experiment using immunodeficient mice with human lymphocytes, administration of reverse transcriptase inhibitors, tenofovir disoproxil fumarate (TDF) or azidothymidine (AZT) beginning after one week of infection could neither block nor decrease proviral load of HTLV-1, while TDF or AZT could block infection when they were injected at the same time of infection [23] . These results suggest that a pool of HTLV-1 infected clones is generated at very early phase of infection, and after that time, clonal proliferation of infected cells is predominant. This Since the HTLV-1 provirus integrates at random sites within the host genome, the clonality of HTLV-1 infected cells can be analyzed by studying these integration sites.
Inverse PCR has been used to identify the integration sites and determine the clonality of infected cells [27, 28] . Recently, high-throughput sequencing has been shown to be capable of detailed analysis of clonality [29] . It is well known that HAM/TSP patients possess higher proviral loads compared with asymptomatic carriers. Analysis of clonality using high-throughput sequencing revealed that the abundance of each clone did not differ, but the number of different clones increased in HAM/TSP patients compared with asymptomatic carriers [29] . In contrast, the abundance of certain clones 
Control of transcription of viral genes
The HTLV-1 provirus encodes the regulatory genes (tax and rex) and the accessory genes (p12, p13, p30, and HBZ) in pX region; these genes regulate viral replication and The HBZ gene is encoded in the minus strand, and alternative splicing makes the splice variants, the spliced and unspliced isoforms [59, 60] . The spliced HBZ gene is transcribed from the 3'LTR, and the SP1 binding elements in 3'LTR are important for its transcription [57] . SP1 is a transcription factor ubiquitously expressed in a variety of cells, a fact which corresponds to the finding that HBZ is constitutively expressed in all ATL cases and HTLV-1 infected individuals [61] . It was also reported that SP1 forms a complex with HBZ and JunD and enhances the promoter activity of HBZ [62] , suggesting that SP1 is a key transcription factor for the activity of the 3'LTR.
Interestingly, it was shown that Tax positively regulates 3'LTR activity [57] , although the significance of this observation remains unclear. Further studies need to be conducted for us to fully understand the regulation of transcription via the 3'LTR.
The host immune system and proliferation of infected cells
After infection, provirus load (the number of infected cells) and clonality are determined by the balance between viral gene expression and the host immune response [63] . As described, Tax is highly immunogenic, while the immunogenicity of HBZ protein is very low [64] . However, provirus load is well correlated with the immune response to HBZ; a low immune response to HBZ is associated with a high provirus load in HTLV-1 infected individuals. It is thought that HTLV-1 evolves to reduce the immunogenicity of HBZ, which is constitutively expressed and critical for the 
